Application of Impression Creep Technique for Development of Creep Resistant Austenitic Stainless Steel  by Naveena,  et al.
 Procedia Engineering  55 ( 2013 )  585 – 590 
1877-7058 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.









































HQ RQ FUHHS GH
TXH,PSUHVVLRQ
WQLWURJHQ



























































YLRU RI W\SH 
HEHHQFDUULHGR
VWUHVVUDQJHRI




















































WHHO KDV EHHQ V
/1VWDLQOHV
7KHLPSUHVVLRQ
 VLPLODU WR XQL
HVVLRQYHORFLW\
LWLYH WR WKH YDU
LQJQLWURJHQFR























































































Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of the Indira Gandhi Centre for Atomic Research.
586   Naveena et al. /  Procedia Engineering  55 ( 2013 )  585 – 590 
DUHVLPLODUWRWKHFRQYHQWLRQDOFUHHSFXUYHVEXWWKH\H[KLELWRQO\WKHILUVWWZRFKDUDFWHULVWLFVWDJHVRIWKHFUHHS
SURFHVVHVDSULPDU\FUHHSVWDJHDQGDVHFRQGDU\FUHHSVWDJH,WLVWREHQRWHGWKDWVLQFHWKHLPSUHVVLRQWHVWLV
HVVHQWLDOO\ FRPSUHVVLYH LQ QDWXUH QHFNLQJ DQG IUDFWXUH RI WKH VSHFLPHQ GR QRW RFFXU 7KHUHIRUH LW LV QRW
SRVVLEOHWRUHFRUGWHUWLDU\FUHHSVWDJHZKLFKDUHJHQHUDOO\REVHUYHGLQXQLD[LDOWHQVLOHFUHHSWHVWV7KHVORSHRI
WKHVWHDG\VWDWHSRUWLRQRILPSUHVVLRQFUHHSFXUYHJLYHVWKHVWHDG\VWDWHLPSUHVVLRQYHORFLW\7KHUDWHDWZKLFK





VDIH RSHUDWLRQ RI WKH UHDFWRU WKH GHYHORSPHQW RI D KLJK QLWURJHQ JUDGH RI /1 VWDLQOHVV VWHHO ZLWK
HQKDQFHGFUHHSSURSHUWLHVLVEHLQJVWXGLHG7KHFRQYHQWLRQDOFUHHSWHVWVWRFKDUDFWHUL]HFUHHSEHKDYLRURIWKHVH
DOOR\V UHTXLUH UHODWLYHO\ ODUJH DPRXQW RI PDWHULDO IRU VSHFLPHQ SUHSDUDWLRQ DQG QHFHVVLWDWH PDQ\ VXFK
VSHFLPHQV WRFDUU\RXWPXOWLSOHFUHHS WHVWVDWGLIIHUHQW WHPSHUDWXUHVDQGVWUHVV OHYHOV)XUWKHU WKHVH WHVWVDUH
WLPHFRQVXPLQJ$VDQDOWHUQDWH LPSUHVVLRQFUHHSLVYHU\XVHIXOWHFKQLTXHIRUHYDOXDWLRQRIFUHHSSURSHUWLHV
XVLQJVPDOODPRXQWRIWHVWPDWHULDODQGLQDUHODWLYHO\VKRUWHUWHVWWLPHIHZKXQGUHGKRXUV7KHSXUSRVHRIWKH






ZW  QLWURJHQ 7KH FKHPLFDO FRPSRVLWLRQV RI WKHVH DOOR\V DUH JLYHQ LQ 7DEOH )LJXUH  VKRZV WKH
PLFURVWUXFWXUHRIWKHPDWHULDOEHIRUHWHVWLQJZKLFKZDVVROXWLRQWUHDWHGDW.IRUKRXUIROORZHGE\ZDWHU
TXHQFKLQJ1HDUO\ HTXLD[HGJUDLQVZLWK DQ DYHUDJHJUDLQ VL]H RI DERXWȝPZHUH REVHUYHG PP WKLFN






1 & 0Q &U 0R 1L 6L 6 3 )H
1          %DO
1          %DO
1          %DO
1          %DO
,PSUHVVLRQFUHHSWHVWLQJV\VWHP






















ZW WRZWXQGHU IRXUGLIIHUHQWSXQFKLQJVWUHVV OHYHOVRIDQG03D$ WXQJVWHQ
FDUELGH F\OLQGULFDO SXQFK  PP LQ GLDPHWHU ZDV HPSOR\HG IRU WKH SUHVHQW VWXG\ 7KH H[SHULPHQWV ZHUH
FDUULHGRXW LQYDFXXPPEDU LQRUGHU WRDYRLGWKHR[LGDWLRQRI WKHVSHFLPHQV$SUHORDGRI1ZDV
DSSOLHGRQWKHVDPSOHIRUNHHSLQJWKHVSHFLPHQXQGHUFRPSUHVVLRQEHIRUHWKHDFWXDOORDGLVDSSOLHG
$QDO\VLVRILPSUHVVLRQFUHHS
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7\SLFDO LPSUHVVLRQ FUHHS FXUYHV SUHVHQWHG DV WKH YDULDWLRQ RI SXQFK SHQHWUDWLRQ GHSWK ZLWK GZHOO WLPH




















ZLWK SXQFKLQJ VWUHVV ORJORJ SORW IRU DOO WKH IRXU KHDWV ,W FDQ EH VHHQ WKDW LQFUHDVLQJ VWUHVV DW D FRQVWDQW
WHPSHUDWXUH UHVXOWV LQ KLJKHU SHQHWUDWLRQ UDWHV ,PSUHVVLRQ YHORFLW\ ZDV IRXQG WR LQFUHDVH ZLWK LQFUHDVLQJ
SXQFKLQJVWUHVV$SRZHU ODZUHODWLRQVKLSEHWZHHQVWHDG\VWDWH LPSUHVVLRQYHORFLW\DQGSXQFKLQJVWUHVVZDV
IRXQGWREHREH\HGIRUDOOWKHIRXUKHDWV7KHSRZHUODZH[SRQHQWQYDULHGEHWZHHQDQGGHSHQGLQJ






LQFUHDVLQJ QLWURJHQ FRQWHQW DW DOO WKH IRXU VWUHVV OHYHOV 7KLV UHVXOW LV LQ JRRG DJUHHPHQW ZLWK WKH UHVXOWV
REWDLQHG IURP FRQYHQWLRQDO XQLD[LDO FUHHS WHVWV ZKLFK VKRZHG D GHFUHDVH LQ VWHDG\ VWDWH FUHHS UDWH ZLWK
LQFUHDVLQJ QLWURJHQ FRQWHQW > @ 1LWURJHQ ZDV IRXQG WR EH EHQHILFLDO WR FUHHS SURSHUWLHV DW DOO WKH VWUHVV
OHYHOV 1LWURJHQ LV FRQVLGHUHG WR EH D SRWHQW LQWHUVWLWLDO VROLG VROXWLRQ VWUHQJWKHQHU ZKLFK LPSURYHV WHQVLOH
FUHHSDQGIDWLJXHVWUHQJWKRIDXVWHQLWLFVWDLQOHVVVWHHOV>@,QWHUVWLWLDOO\GLVVROYHGQLWURJHQLQFUHDVHVWKH\LHOG
VWUHQJWK DQG XOWLPDWH WHQVLOH VWUHQJWK RI DXVWHQLWLF VWDLQOHVV VWHHOV 7KH YDULDWLRQ RI WKH \LHOG VWUHQJWK ZLWK
QLWURJHQFRQWHQW LQDXVWHQLWLFVWDLQOHVVVWHHOZDVREVHUYHG WREH OLQHDUDW URRPWHPSHUDWXUHDQGDERYH>@
7KHEHQHILFLDOHIIHFWRIQLWURJHQFDQEHDWWULEXWHGWRWKHIDFWWKDWGLVVROYHGQLWURJHQFDXVHGDVWURQJSLQQLQJRI
QLWURJHQE\GLVORFDWLRQV>@







EHKDYLRU RI FUHHS UHVLVWDQW DXVWHQLWLF VWDLQOHVV VWHHO DQG WKH UHVXOWV ZHUH FRUUHODWHG ZLWK WKH FRQYHQWLRQDO
XQLD[LDOFUHHSWHVWUHVXOWVRQWKHVDPHPDWHULDO7KHIROORZLQJFRQFOXVLRQVDUHPDGHEDVHGRQWKHLQYHVWLJDWLRQ
FDUULHGRXW
• 7KHLPSUHVVLRQFUHHSFXUYHVSUHVHQWHGDV WKHYDULDWLRQRISXQFKSHQHWUDWLRQGHSWKZLWKGZHOO WLPHZHUH
IRXQG WR EH VLPLODU WR WKH FUHHS FXUYHV REWDLQHG IURP FRQYHQWLRQDO XQLD[LDO FUHHS WHVWV 7KH LPSUHVVLRQ
FUHHS FXUYHVZHUH FKDUDFWHUL]HGE\ D ORDGLQJ VWUDLQ SULPDU\ DQG VHFRQGDU\ VWDJHV+RZHYHU WKH WHUWLDU\
VWDJHWKDWDSSHDUVLQFRQYHQWLRQDOFUHHSFXUYHVZDVDEVHQWKHUH









7KH DXWKRUV JUDWHIXOO\ DFNQRZOHGJH WKH VXSSRUW DQG HQFRXUDJHPHQW UHFHLYHG IURP 'U 7 -D\DNXPDU
'LUHFWRU0HWDOOXUJ\DQG0DWHULDOV*URXS,QGLUD*DQGKL&HQWUHIRU$WRPLF5HVHDUFK
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